Manufacturing Method for Electrodes that Inhibit Corona 
Effect on Ceramic Capacitor 



Field of the Invention 

The present invention is related to a manufacturing method for electrodes of 
5 ceramic capacitors. Especially, it is a manufacturing method for electrodes that 
can inhibit corona effect on ceramic capacitors. The method allows the capacitor 
electrode surface coated with conductive paste to inhibit corona effect, so the 
withstanding voltage is raised. 

Background of the Invention 

10 In general, the manufacturing method for ceramic capacitor comprises green 

compact molding of ceramic powder-^sintering-^cleaning-^electrode formation 
-^soldering pin Assemble-^Coated of Enclosure-^Curing of coated->electric 
testing —> finished product. Particularly, the quality reliability of ceramic 
capacitor is completely determined by electrode formation and soldering pin. 

15 Traditionally, the electrode surface is coated with a conductive layer by printing 
or electroplating. It benefits solderability of soldering pin and provides 
connection interface between a capacitor and pins. Traditional electrode 
formation process only involved simple printing or electroplating, but did not 
emphasize the effect of coating area. As a consequence, corona effect takes place 

20 in the voids due to incomplete coating and affects withstanding voltage. It is 
necessary to make improvement on this aspect. 
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Summary of the Invention 

In view of this, the inventor aimed to improve the withstanding voltage of 
ceramic capacitor by proposing a manufacturing method for electrodes to inhibit 
corona effect on ceramic capacitor. The process adopts printing or electroplating 
5 or vacuum deposition to coat electrode surface. Then the coating overflow area 
on the electrode of a capacitor is subject to polishing treatment. Therefore, the 
cross-section of the two electrodes of the ceramic capacitor is completely coated 
with conductive paste without leakage. Thus, withstanding voltage is raised and 
corona effect is inhibited. 

1 0 Brief Description of the Drawings 

Figure 1 is a three-dimensional illustration for an electrode of a ceramic 
capacitor in the present invention. 

Figure 2 is a manufacturing process flow diagram for a preferred 
embodiment in the present invention, 

15 Figure 3 is a manufacturing process flow diagram for another preferred 

embodiment in the present invention. 

Figure 4 is an illustration of leakage of conductive paste at outer edge for 
another preferred embodiment in the present invention. 

Figure 5 is a manufacturing process flow diagram for another preferred 
20 embodiment in the present invention. 
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Detailed Description of the Invention 

The manufacturing method for electrodes that inhibit corona effect on 
ceramic capacitor is mainly to coat the two electrodes of a ceramic capacitor with 
conductive paste by printing or chemical electroless plating and vapor deposition. 
5 Then, the coating overflow area of the ceramic capacitor is subject to polishing 
treatment, so the cross-section of the two electrodes 2 of the ceramic capacitor 1 
is completely covered by conductive layer and electrode leakage is eliminated (as 
shown in Figure 1). Besides, withstanding voltage is thus increased and corona 
effect is inhibited. 

10 Please refer to Figure 2, which is a manufacturing process flow diagram for 

a preferred embodiment in the present invention and involves procedures as 
follows: 

The surface of the two electrodes of a ceramic capacitor is coated with 
conductive paste by a printing process under viscosity control. More specifically, 

15 the surface of electrodes of a conmion ceramic capacitor 1 sintered with diameter 
of 3 nmi~30 mm and thickness of 0.8 mm~ 15 mm is coated with conductive 
silver or copper paste by a printing process under viscosity control. For example, 
if the surface of two electrodes of a ceramic capacitor 1 with diameter of 3 mm~ 
30 mm and thickness of 0.8 mm~ 1 5 mm is coated with 1 um~ 50 um thick 

20 electrode 2, the silver paste in the conductive paste takes up about 40%~80% 
and has a viscosity about 1 0,000 ~ 200,000 cps, so the silver paste is completely 
applied to the cross-section of the two electrodes of a cderamic capacitor 1 and 
does not create leakage problem. Another example is to use silve paste to coat 1 
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um~50 um thick electrode 2 on the surface of two electrodes of a ceramic 
capacitor 1 with diameter of 3 mm~30 mm and thickness of 0.8 mm~ 15 mm 
by copper paste that takes up about 40%~85% of the conductive paste and has 
a viscosity about 1 0,000 ~200,000 cps. Thus, the copper paste is completelt 
5 applied to the cross-section of two electrodes of the ceramic capacitor 1 without 
leakage problem. 

In the step of sintering, the conductive paste covered two electrodes of the 
ceramic capacitor 1 is subject to sintering at 150~850®C to reduce into silver or 
copper electrode, so the cross-section of the two electrodes 2 is completely 
10 covered with conductive paste without leakage at outer edge and corona effect is 
inhibited. 

Please refer to Figure 3, which is a manufacturing process flow diagram for 
another preferred embodiment in the present invention and involves procedures 
as follows: 

The surface of the two electrodes of a ceramic capacitor is coated with 
conductive paste by a printing process. This is carried out by printing conductive 
silver or copper paste on the surface of electrodes of a common sintered ceramic 
capacitor 1 with diameter of 3 mm-30 mm and thickness of 0.8 mm~ 15 mm. 
The viscosity of the silver or copper paste is controlled to be about 8,000 ~ 
150,000 cps, so the surface of the two electrodes 2 (as shown in Figure 4) of a 
ceramica capacitor is a 1 |4m~50 |Lim thick conductive layer without any leakage 
problem. 
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The electrodes of the ceramic capacitor 1 are subject to sintering at 150 ~ 
850°C to reduce into silver or copper electrodes. 

The leakage electrode layer at outer edge of the ceramic capacitor is subject 
to polishing treatment by a 200 ~ 1500 jim, 5~ 100 rpm diamond polishing 
5 wheel. The coating overflow area at outer edge of the ceramic capacitor 1 is 
polished by 0.05 mm~ 1 .0 nmi in depth. Therefore, the electrode 2 (as shown in 
Figure 1) is successfully produced to inhibit corona effect by coating conductive 
paste on the cross-section of the two electrodes of the ceramic capacitor 1 
without leakage problem. 

10 Please refer to Figure 5, which is a manufacturing process flow diagram for 

another preferred embodiment in the present invention and involves procedures 
as follows: 

The surface of the two electrodes of a ceramic capacitor 1 with diameter of 
3 nmi~30 mm and thickness of 0.8 mm~ 15 mm is coated with conductive 
15 paste by an electroplating process. The electrode surface 1 is subject to chemical 
electroless electroplating or vacuum deposition to form l|im~ 15|jm thick 
electrode 2. 

The conductive paste covered electrodes of the ceramic capacitor 1 are 
subject to drying at 50~250**C for to reduce into silver or copper electrodes 
20 5-120 minutes. 

The leakage electrode layer at outer edge of the ceramic capacitor is subject 
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to polishing treatment by a 200 ~ 1500 ^im, 5~ 100 rpm diamond polishing 
wheel. Therefore, the electrode 2 is successfully produced to inhibit corona effect 
by coating conductive paste on the cross-section of the two electrodes of the 
ceramic capacitor 1 without leakage problem. 

5 From the above examples, it is known that the manufacturing method for 

electrodes that inhibit corona effect on ceramic capacitor is mainly to coat the 
two electrodes of a ceramic capacitor by printing or chemical electroless plating 
and vapor deposition. Then, the coating overflow area of the ceramic capacitor is 
subject to polishing treatment, so the cross-section of the two electrodes of the 

10 ceramic capacitor is completely covered by conductive layer and electrode 
leakage is eliminated. Besides, withstanding voltage is thus increased and corona 
effect is inhibited. These benefits would not be achieved on a 2 mm thick and 
10,000 pf capacitor by a traditional method of printing or electroplating because 
the surface of the two electrodes would not be covered by conductive layer. 

15 Unless the capacitor diameter is made to be 15 mm. However, by using the 
manufacturing method in the present invention to completely cover the electrode 
surface with conductive layer, the capacitor diameter only needs 13.4 mm to 
achieve the above-mentioned benefits. Apparently, for the same performance 
requirement of a capacitor, the present invention offers a method to reduce 

20 material cost and improve product competitiveness. The present invention proves 
to have a significant practical value. 



To sum up the above description, the persent invention provides a 
manufacturing method for electrodes that inhibit corona effect on ceramic 
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capacitor. Through following soldering pins and packaging, the size of ceramic 
capacitor product is reduced in diameter and thickness by 5~20%, so the 
manufacturing cost is reduced by 20 ~ 35%. More importantly, corona effect is 
eliminated and withstanding voltage is increased by 20~35%. The present 
5 invention proves to have a significant practical value with utilization and 

progressiveness. The present invention is believed to meet patent requirements. 
A patent application is filed. 
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